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In replying please address:

25X1

March 6, 1961

Deax Bir:

In accord with a discussion with your technical representative on
February 27, wve are submitting herevith a prapond progran of additional
mwmtmwmmrwwamma incinerstor,
particularly with regard to the provision of a suitable emergency power
source and the investigation of the effect of altitude on the burning capacity.

The Model 2 incinerstor has been designed to be drivea by a
2-hp electric motor, vhich could be comnected to the ‘nomn electric service
or, if necessary, to a source of standdby elsctric power. However, your
technical representative has determined that standby electric power will not
be availsble at the variocus potential installations; snd has requested that
consideration de given to the development of a suitadble emergency power
unit incorporating a gasoline engine and a mechanical drive, and to the
provision of an experimental unit of this kind as a part of each of the
tvo experimental Model 2 lower sections (imeluding motor-blower assemdblies)
vhich are currently being prepared.

Also, your technical representative is interested in an evaluatiom
of the effect of altitude, at the incinerstor sits, on the bwrning rate

obtainadble uuuod.launit, as well as in a Model 1 unit. Thus far, the
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experimental and field trials of the Model 1 and Model 2 units have been
carried out at altitudes generally below 1,000 ft, but the need for
installing such wmits at altitudes up to about 8,000 ft is anmticipated.
At high altitudes, the air demsity is low, and the weight of the air flowing
through any incinerstor would decrease in proportion to the air density;
the buraing rate for any incinerstor would decrease at lsast as much as the
air flow, and perhaps more. Therefore, it would be highly desirsble to
determine experimsntally the effect of altitude on dbwrning rate, in order
to provide a basis for estimating or predicting the burning capacities of
the selscted incinerstors at high-altitude sites.

A proposed progran of additiomal research, aimed at achieving the
above-outlined goals, is described in the following.

Oblectives

The chjectives of the proposed program would be to conduct
additional resesrch directed toward the development and provision of an
experimental, emsrgency, mechanical pover source suitable for the Model 2
incinerator, and the investigation of the effect of altitude on the burning
rate of the Modsel 1 and Model 2 incinerators.

mgmummmorrrm

Emergency, Mechanical Power Source

An emergency, mechsmical power source for this application might
be based on either a gasoline engine or a diessl eagine connected to the
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blover-motor shaft by a mschanical drive. During your technical represente~
tive's visit on February 27, both gasoline and diesel engines were discussed,
and the diesel-engine-drive arrangsment was discarded from further considera~
tion because of the high weight and cost of available appropriate diesel
engines. Asccordingly, umder the proposed program, it is curremtly contem-
plated that a suitadle commercial gasoline engine would be selected, consider-
ing performance, size, weight, dwrebility, and cost; also, appropriate
acoessories for easily cannsoting the engine to the blower motor and for
holding the emgine in position would be chosen. To the extent possible,
sttenpts wvould be made to select an engine vhich would operate sppropriately
over the range of altitudes of interest. A typical engime of the class under
consideration is the Briggs and Strattom Model 143332, a l-cylinder, lecycle
engine vhich develops U hp at 2,700 rpm, weighs 45 1b, and costs adbout $75.

An expsrimental emergency powsr unit would be prepared, using
ths above-indicated selected items, for each of the two Model 2 lower sections
now under development. Each of these units would be provided with a mounting
base wvhich would attach quickly to suitable fixtures to be provided om each
incinerstor lowver section. A mschanical drive assenbly, such as a Vebelt
drive or a flaxible-shaft drive, would be included to permit the engine to
drive the blower motor. To the extent possible, the experimental emergency
power units would be compact and light in wveight, so that they could be
readily carried from a storage area nsar the incinerators, repidly sttached,
and then put imto service quickly, without a large muber of coritical
adjustments,

Every effort would be made to minimize the effects of engime vidrae
tiom on the ineinerstor operation. The incinerator would be isclated from
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enging vidbretion to the extent possible; the design would be checked and
modified so a8 to minimize the possibility that any of the intermal muts
would come loose wxler the operating-enging vibratiom,

Also, it is snticipated that the engine exhsust would be vemted
into the fan inlst and passed out the incinerstor stack,

Since the engine speed, snd the resulting dlower speed, can be
varisd st vill, a means of adjustment to achisve the appropriate blower
speed vwill be needed. It is comtemplated thet either an emgine tachometer
or a dialetyps gage for use in reading the incimerator plems: pressure would
be provided for this purpose.

After preparation of the two experimental emergency power wmits ves
concluded, each vould be evaluated in the laboratory during am 8ehr colde
aireflow experiment and two lehr burning trials on the Model 2 imcinerstor.
The opsration of cne or both of the experimsntal wmits vould be dsmomstrated
t0o your technical representative, and axy mutually agreeabls minor modifice~
tions stemming from such a demomstration would dbe incorporated iam the
operimental wnits to the extent possibls within the limits of the time and
funds provided.

If, as expscted, the results of the proposed effort are favorable,

| it 1s expscted that the expsrimentel lower sectiom with the motor-blower
asserbly equipped to operste om 208, 220, or LLOsvolt, 50 or 60 cycls,
3ephase current, and ome of the sxperimental gasoline-engine standby-power
assenblies described sbove, would be made availsble to your technical
representative bafore the effort with regard to the second experimental
lower sectiom vas concluded. PFurther, it is curremtly estimsted that
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the experimental top (combustion chasber) ssction and the 110-volt, 50 or
60=aycle, single~-phase lower sectiom with its experimental gasoline-engine
standhy-pover asseunbly could be provided to your technical representative,
for further evaluation, by approximately 1 ¢o 2 momths prior to the emd of
the extended ressarch period proposed in our letter dsted Pebruary 14, 1961,
and also here.

Effect of Altitwis on Incinerator Rates

The most direct approach to the evalustiom of the effect of
altitude on the burning rates of the Modsl 1 and Model 2 imcimerstors would
be to conduct burning-rate studies at a fev selected altitwiss under care-
fully comtrolled conditionms, and them to correlste the results vith those
obtained previowsly in the course of the development of these imeinerators;
thus, & means of estimeting or predicting burning rates at all altitudes of
interest would be provided. An altermative approach, involving a mich lower
cost, vould be to dstermine the effects of altituis by smalytiocal meams, and
then to correlate the analytioal results with operstional results ocbtained
for a unit installed at a high~altitude site.

Under the program of additiomal research dsscribed here, it is
proposed that the sffect of altitude on the Model 1 and Model 2 BDurning rates
would be investigsted Wy implementing the latter approach. Accordingly, &
theorstical analysis would bde performed on the influsence of altituds om the
wveight flow of air through the two pertinent imeinerator coafigurstioms.
Furtber, the burning-rate data to be cbtained in the very mear future by
your technical represestative at a medium-high~altitude site would de
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analyred and evalmmted. Also, the burning-rete data obtained in the cowrse
of the development of the Model 1 and Model 2 imcimerstors would be studied
furtber. The isformation from these thres amalytical efforts would be
integrated. As & result of this proposed activity, it is anticipated that

& basis would be obtained for estimsting or predicting the bdwrning rates of
the twvo inginerators of interest at altitudes up to a maximm of approximately
8,000 ft. This dasis vould also be useful in the selection of possibly
necessary changes in the blower design, in order to provide for the desired
performance of these two imcimerstors particularly st the highsr altitudes
of interest.

The veristion of burning rate with altitude depends upom two
factors: (1) the dscrease in the weight of air flowing through the incimers-
tor as the air density decreases; and (2) the possibility of a decresse in
the amoust of “"fwel" (paper) durmed by each pound of air pessing through the
wait, becsuse of a decresse in the agitatiom of the "fusl” ded by the air
Jets. It is comsidered that the parameters vhich influsmos the weight flow
of sir through the incinerstors are well understood. Thus, it is comteumplated
that curves and/or tables showing the variation of sir flow with altitwie
vould be prepared. These wvould inelude considerstion of various conbinatioms
of stack resistance and incimerstor-dmmper settings, and would show the
offects of selactsd impeller sizes and speeds. If imdsed the fusl/air rstio
of the incinerstors is mot affected by altituds, then the computed varistions
in air weight flov rates would be proporticmal o the burning retes.

At the present time, we have no basis for evaluating the changes
in the fusl/air ratio that may occur st differeat altitules. One exact
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measure of fusl/air ratio is incinerstorestack temperstures; precise,
conprehensive data showing the variation of stack tempersture with time
during the durning of typical loads at a high altitude would provide key
information for the predictiom of burning rates st other altitudes. Thus,
it is contemplated that the appropriaste date to be ocbtainmed by your technical
representative at a medium=high~altitude installation would be analyzed and
used to determine the effects, if amy, of altitude om the fusl/air ratio.
In addition to a study of the effects of altitude vhen the system geometry
is constant, the changes in fan design or selsction that might be necessary
in order to improve burning rates at high altitudes wonld also be investi-
gated and included in the various proposed comparisens,

It is anticipated that the over-all results of this proposed
altitude study would de compiled, for both imcinerstors, in the form of
curves and/or tables shoving burning rates as affected by altitude, and of
recomendations of selscted changes in blower dssign that may be needed in
order to improve performance at the higher altitwudes.

However, if, for some reascn, your technical represextative is
unable to cbtain and provide to us the appropriste medium-highealtitude
burning-rate data, then other wvays of securing the necessary imformation
vould have to be considered., These would be discussed with yowr technical
representative, and after mutual agreement was reached, appropriste comtractual
arrangements, if mecessary, would be initiated.

It is exphasized that every effort would be mads to expedite the
performance of the proposed additiocnal research., Also, to the extent mstually
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considered pertinent, the results cbtained from the proposed additiomal
effort would be reflected in the Model 2 working drswiags vhich are curremtly

wder preparstion.

Reports and Liaisom

Momthly letter reports would be submitted to keep yowr techaical
representatives informed of the progress of the proposed program. These
vould be supplemented by meetings and telephons discussions with your techui-
cal representatives. At the comclusion of the proposed research period, a
summary report deseriding the results of the research performed would be
submitted.

Durstion and Costs

It is proposed that the comtract provids for an additiomal ope-month
period of ressarch, vith an incresse in the estimsted appropristiom of $6,890,
inclwding an imorease ia the fixed fee of $390. A gensral breakdown of the
increase in the estimated costs is attached.

The Contract

The proposed amsadment to the comtract would be a period-basis
ressarch agresment, comsistent wvith cur cuwrremt comtractual arrasgensnts

and providing omly for a fixed period of researeh leading toward the objec-
tives outlimed above.

If you should have any questicns with regard to this proposal,
Please do not hesitate to call us. Amy inguiries of a comtractual asture
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may be directed to at Extension 159. We would appreciste 25X1

your expeditious considerstion of this proposed additional research.
Very traly yours,

25X1

EES s jm
In Duplicate
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